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z.2012.06Abstract A ﬁeld trial was conducted to evaluate the role of certain ﬁeld crops as plant traps in soy-
bean ﬁelds. Maize, mungbean and sunﬂower were sown on the borders of soybean ﬁelds to inves-
tigate their ability to attract Lampides boeticus L., Bemisia tabaci (Gennadius), aphids [Aphis
gossypii (Glover) & Aphis craccivora (Koch)] and Nezara viridula L. away from soybean plants.
Results revealed that sowing either maize or sunﬂower at the borders of soybean ﬁelds was not
effective in reducing infestation with L. boeticus. On the other hand, surrounding the borders of
soybean ﬁeld with maize or mungbean might offer a reliable protection against the infestation with
B. tabaci. When soybean was surrounded by a mixture of maize, mungbean and sunﬂower, it
escaped from aphid infestation. Soybean plants surrounded by mungbean were more liable to be
attacked by N. viridula individuals as compared with the other treatments where soybean plants
were surrounded by maize, sunﬂower, mixture of the three plant traps, or soybean alone.
ª 2012 The Egyptian German Society for Zoology. Production and hosting by Elsevier B.V. All rights
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Soybean, Glycine max (L.) Merrill is a major legume crop in
tropical and subtropical areas all over the world. It receives
great attention because of its value as an animal feed crop
and for its edible and industrial purposes. Its powder is the
protein choice for livestock and poultry producers worldwide
(Amro et al., 2007).
Among the destructive pests that attack the soybean crop is
the pea blue long-tailed butterﬂy, Lampides boeticus L. which.edu.eg
Egyptian German Society for
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.001causes tiny holes on the infested pods as a result of larval
escaping after the damage has been already done. One larva
can destroy most of the pod seeds (Sharma et al., 1998; Semeda
et al., 2001; Tohamy and El-Hafez, 2005). On the other hand,
whiteﬂies and aphids were reported as severe pests in tropics
and subtropics on several crops including soybean (El-Shazly,
1985; Metwally, 1989; Hammad,1997; Chaturvedi et al., 1998).
The direct damage of whiteﬂy adults and nymphs leads to high
yield losses in soybean production in the Mediterranean region
(Gulluoglu et al., 2010). Another important pest of legume
pods in Egypt is the green stink bug, N. viridula L. which at-
tacks soybean plants during pod setting and maturation
(Colazza et al., 1986; Ramiro et al., 1988; Acle and Rolim,
1994; Gad El-Rab, 1997; Lourencao et al., 1999; Pacheco
et al., 1999; Salem, 1999).
The aims of the present work were to investigate the effect
of surrounding soybean ﬁelds with certain hosts, acting as
plant traps, to protect it against the infestation with certainand hosting by Elsevier B.V. All rights reserved.
38 Y.E.Y. Abdallahpests; i.e. L. boeticus L., Bemisia tabaci (Gennadius), aphids
[Aphis gossypii (Glover) & Aphis craccivora (Koch)] and
N. viridula L. and the effect of sowing soybean earlier or after
the recommended sowing date on the population densities of
these pests.
Materials and methods
Effect of plant trapping on the population density of soybean
insect pests
Soybean, G. max seeds (variety Crawford; obtained from the
Field Crops Research Institute, M.O.A.) were sown during
the ﬁrst week of May in 2007 and 2008 seasons. Three exper-
imental plots, each measured 14 · 12 m2, were applied for each
treatment. Samples of 20 leaves from each plot were randomly
examined weekly (a total of 60 leaves per treatment).
The effect of soybean plant trapping on soybean insect pop-
ulation was determined through the following procedures
(treatments).
Treatment A – Maize seeds were sown at the borders sur-
rounding soybean ﬁeld.
Treatment B – Sunﬂower seeds were sown at the borders
surrounding soybean ﬁeld.
Treatment C – Mungbean seeds were sown at the borders
surrounding soybean ﬁeld.
Treatment D – Seeds of maize, mungbean and sunﬂower
were sown at one border of the soybean ﬁeld and the fourth
side was left with no cultivation.
Treatment E – Soybean was sown alone.
The changes in the population density of soybean insect
pests namely; L. boeticus, B. tabaci, aphids (A. gossypii &Table 1 The changes in population density of Lampides boeticus eg
two successive seasons, 2007 and 2008 at Shalakan, Qalyubyia Gove
Sampling Season 2007 T
Date Total no. of L. boeticus eggs/60 leaves
A B C D E
07/6 0 0 0 0 0 0
14/6 0 2 6 1 3 12
21/6 49 74 30 21 40 21
28/6 445 514 528 301 379 21
05/7 309 396 237 278 347 15
12/7 216 285 198 188 294 11
19/7 196 228 260 151 200 10
26/7 240 179 156 171 257 10
02/8 104 108 72 61 117 46
09/8 23 9 28 18 24 10
16/8 0 0 2 0 1 3
23/8 0 1 0 0 0 1
Total 1582 1796 1517 1190 1662 77
Mean 93.1 105.6 89.2 70.0 97.8 45
F= 2.84*, L.S.D. = 22.2, F= 3.56**, L.S.D. = 21.0.
A =Maize plants around soybean ﬁeld.
B = Sunﬂower plants around soybean ﬁeld.
C =Mungbean plants around soybean ﬁeld.
D =Maize, mungbean and sunﬂower plants around soybean ﬁeld and t
E = Soybean plants alone.A. craccivora) and N. viridula, expressed as number of individ-
uals or eggs/60 soybean leaves for each treatment with a total
size of 300 leaves/samples were estimated weekly. Adults of
the piercing sucking pests and the number of eggs for lepidop-
terous insect were estimated based on the samples as previously
mentioned and used as a bio index for the effect of surrounding
soybean plants with certain plant traps on the corresponding
levels of infestation. Data obtained during the experimental
period were statistically analyzed according to the calculated
differences and then grouped according to L.S.D. values.
Effect of sowing dates on the corresponding insect pest
infestations
Soybean seeds (variety Crawford) were sown in two successive
planting dates; i.e.; 15th of April and 1st of June in 2007 and
2008 seasons. The experimental plot measured 14 · 12 m2.
Weekly samples of 150 leaves – from ﬁve replicates – were
picked at random from each treatment (sowing date).
The population size of the previously mentioned insect
pests was recorded and used as an index for evaluating the
infestation levels for the different sowing dates. Data obtained
during the experimental period were statistically analyzed
using SAS statistical program (2006).
Results and discussion
Effect of soybean mono- and polyculture systems on the
population density of L. boeticus eggs
Data in Table 1 show the effect of surrounding soybean with
different plant species acting as plant traps attracting the
adults of certain insect species either for feeding or egg
oviposition. In 2007 season, soybean plants surrounded bygs on soybean plants surrounded by different plant traps during
rnorate.
otal Season 2008 Total
Total no. of L. boeticus eggs/60 leaves
A B C D E
0 1 0 2 2 5
52 47 46 33 51 229
4 186 110 135 112 139 682
67 346 231 150 181 164 1072
67 307 256 137 192 155 1047
81 347 268 233 174 190 1212
35 147 179 134 105 153 718
03 80 81 66 57 68 352
2 8 9 48 8 41 114
2 5 8 21 8 36 78
0 0 0 0 1 1
0 0 0 0 0 0
47 1478 1190 970 1478 1000 5510
5.7 86.9 70.0 57.1 51.3 58.8 324.1
he fourth side was left with no cultivation.
Table 2 The changes in population density of Bemisia tabaci adults on soybean plants surrounded by different plant traps during two
successive seasons, 2007 and 2008 at Shalakan, Qalyubyia Governorate.
Sampling Season 2007 Total Season 2008 Total
Date Total no. of B. tabaci adults/60 leaves Total no. of B. tabaci adults/60 leaves
A B C D E A B C D E
24/5 5 12 15 10 16 58 0 0 0 0 0 0
31/5 47 68 15 46 68 244 2 10 14 8 5 39
07/6 25 23 28 30 28 134 7 4 2 3 3 19
14/6 93 54 68 73 80 368 8 7 2 4 8 29
21/6 69 79 46 61 72 327 20 15 4 10 15 64
28/6 107 156 123 98 98 582 19 31 28 18 24 120
05/7 50 67 58 86 61 322 41 24 13 20 19 117
12/7 63 62 58 76 104 363 42 33 20 26 19 140
19/7 56 61 31 23 51 222 108 40 34 31 33 246
26/7 92 95 90 82 101 460 51 52 20 42 50 215
02/8 145 213 190 124 162 834 39 102 76 33 99 349
09/8 144 172 129 148 149 742 57 82 155 65 275 634
16/8 83 125 93 102 158 561 32 199 226 55 319 831
23/8 58 78 90 83 98 407 65 52 12 28 55 212
30/8 20 36 28 29 67 180 25 20 15 9 86 155
06/9 18 14 21 50 25 128 8 0 22 7 33 70
13/9 0 2 0 0 0 2 6 15 0 3 19 43
Total 1075 1317 1083 1121 1338 5934 519 686 643 362 1062 3283
Mean 63.2 77.5 63.7 65.9 78.7 349.1 31.2 40.4 37.8 21.3 62.5 193.1
F= 3.54*, L.S.D. = 11.5, F= 2.70**, L.S.D. = 26.2.
A =Maize plants around soybean ﬁeld.
B = Sunﬂower plants around soybean ﬁeld.
C =Mungbean plants around soybean ﬁeld.
D =Maize, mungbean and sunﬂower plants around soybean ﬁeld and the fourth side was left with no cultivation.
E = Soybean plants alone.
Effect of plant traps and sowing dates on population density of major soybean pests 39sunﬂower or maize were more liable to be attacked by L. boeti-
cus eggs as compared to the other treatments when soybean
alone or soybean plants surrounded by mungbean plants or
polyculture was taken into consideration. The mean numbers
of L. boeticus eggs observed on soybean plants surrounded
by sunﬂower were 105.6 eggs/60 leaves, whereas soybean sur-
rounded by maize plants harbored 93.1 eggs/60 leaves. Poly-
culture system of maize, sunﬂower and mungbean harbored
70 eggs/60 leaves and mungbean harbored 89.2 eggs/60 leaves;
while 97.8 eggs/60 leaves were observed when soybean was
sown alone without any host at the surrounding borders. Sta-
tistical analysis yielded a signiﬁcant F values for the difference
between the population mean densities of L. boeticus eggs on
soybean plants surrounded by different kinds of plant trap
species.
In 2008 season, the soybean plants surrounded by maize
plants were more liable to be attacked by L. boeticus eggs as
compared to the other treatments. The mean numbers of L.
boeticus eggs observed on soybean plants surrounded by maize
were 86.9 eggs/60 leaves. When soybean plants were sur-
rounded by sunﬂower, they harbored 70 eggs/60 leaves; while
those surrounded by mungbean harbored 57.3 eggs/60 leaves.
When soybean plants were surrounded by polyculture of
maize, sunﬂower and mungbean, they harbored 51.3 eggs/60
leaves compared to 58.8 eggs/60 leaves when soybean was
sown alone, without any cultivation at its borders. Analysis
of variance of the data obtained indicates the presence of sig-
niﬁcant differences between the mean numbers of L. boeticus
eggs in different treatments.It could be concluded that sowing either maize or sunﬂower
at the borders of soybean ﬁelds was not effective in reducing
the infestation with L. boeticus. On the other hand, cultivating
mungbean or mixture of maize, sunﬂower and mungbean was
more reliable in reducing infestation with this insect pest. The
difference in the presence of L. boeticus eggs on plant trap type
may indicate that this pest does not prefer a speciﬁc host plant
among those tested. This may explain the variability in the two
seasons of study since the same cultivars of trap plants were
used in both seasons and were also sown in the same sides of
the soybean ﬁeld. Other factors, not taken into consideration,
might have affected the present experiment.
To the author’s knowledge, no research was conducted to
explore this point of investigation, so I had to be inferred by
a research conducted on another legume plant which is lablab.
These results are in agreement with those reported by Honda
et al. (1985) who pointed out that the L. boeticus 1st and
2nd instars larvae attacked exclusively the lablab bean (Doli-
chos lablab) anthers of ﬂower buds.
Effect of soybean mono- and polyculture systems on the
population density of B. tabaci adults on soybean plants
Data in Table 2 show the effects of the surrounding plant traps
on the infestation levels with B. tabaci adults in soybean ﬁelds
In 2007 season, soybean plants left alone or surrounded by
sunﬂower were more liable to be attacked by B. tabaci when
compared to other treatments. The mean numbers of these
treatments were 78.7 and 77.5 adults/60 leaves, respectively.
Table 3 The changes in population density of aphid species on soybean plants surrounded by different plant traps during two
successive seasons, 2007 and 2008 at Shalakan, Qalyubyia Governorate.
Sampling Season 2007 Total Season 2008 Total
Date Total no. of aphids/60 leaves Total no. of aphids/60 leaves
A B C D E A B C D E
24/5 2 0 7 0 2 11 0 0 0 0 0 0
31/5 0 0 0 0 0 0 3 1 1 1 8 14
07/6 0 0 0 1 0 1 1 1 1 0 2 5
14/6 0 1 0 0 0 1 0 0 4 2 2 8
21/6 0 0 0 0 0 0 0 0 0 0 0 0
28/6 0 0 0 1 0 1 2 0 19 0 0 21
05/7 8 0 6 0 0 14 0 2 1 4 0 7
12/7 10 10 15 0 10 45 3 0 1 2 2 8
19/7 40 21 40 0 32 133 0 0 0 0 0 0
26/7 90 15 20 0 50 175 0 0 0 0 0 0
02/8 65 47 49 26 71 258 53 9 17 5 80 164
09/8 53 80 30 15 96 274 175 2 208 12 54 451
16/8 30 64 86 20 133 333 83 72 28 23 199 405
23/8 56 52 10 1 62 181 0 27 20 0 0 47
30/8 20 57 25 1 30 133 1 23 0 0 5 29
06/9 10 28 20 0 18 76 0 17 9 18 13 57
13/9 8 19 4 0 20 51 31 178 52 35 48 344
Total 392 394 312 65 524 1687 352 332 361 102 413 1560
Mean 23.1 23.2 18.4 3.8 30.8 99.2 20.7 19.5 21.2 6.0 24.3 91.8
F= 5.63**, L.S.D. = 11.9, F= 0.75 NS.
A =Maize plants around soybean ﬁeld.
B = Sunﬂower plants around soybean ﬁeld.
C =Mungbean plants around soybean ﬁeld.
D =Maize, mungbean and sunﬂower plants around soybean ﬁeld and the fourth side was left with no cultivation.
E = Soybean plants alone.
40 Y.E.Y. AbdallahThe mean number of adults observed on soybean plants sur-
rounded by the mixture of maize, sunﬂower and mungbean
was 65.9 adults/60 leaves. Surrounding soybean plants with
either mungbean or maize had approximately the same effect
(63.7 and 63.2 adults/60 leaves, respectively). Analysis of var-
iance yielded a signiﬁcant ‘‘F’’ value (at 5% level) for the dif-
ferences between the population densities of B. tabaci adults
inhabiting soybean plants surrounded by different plant traps.
In the 2nd season (2008), similar results were obtained thus
conﬁrming the trend of infestation observed during the ﬁrst sea-
son. Mean numbers of B. tabaci adults observed on soybean
plants surrounded by sunﬂower and mungbean were approxi-
mately the same. Soybean plants with no surroundings had
the highest density of B. tabaci (62.5 adults); while the mixture
of trap plants around soybean attracted more ﬂies leaving only
21.3 adults/60 leaves of soybean. These differences were con-
ﬁrmed by the statistical analysis. The differences between soy-
bean plants surrounded by the mixture of crops or sown alone
in both seasons could be attributed to the local migration of
B. tabaci adults between different hosts which may be affected
by wind speed and direction in spring and summer months.
Maximum temperature during the main period of investigation
was 33, 35.3 and 36.5 C for June, July andAugust, respectively;
while R.H.% records were 47.9%, 62.2% and 63.7% for the
three months, respectively during 2007 season. In 2008, these
records were 35, 34.1 and 35.1 C for maximum temperature
and 48.9%, 58.25 and 59.4% for R.H.% in the three months,
respectively. A close look for these records will reveal that they
had no signiﬁcant effect on the population activity of theinvestigated pest especially during July and August. So, again
it could be mentioned that B. tabaci does not prefer a speciﬁc
plant trap of those tested in this ﬁeld trial.
It could be concluded that surrounding the borders of soy-
bean ﬁelds with maize or mungbean may offer a reliable pro-
tection against B. tabaci infestation. These results are in
agreement with the ﬁndings of Singh et al. (1990) who found
that pure stands of soybean harbored higher numbers of B.
tabaci than mixed stands. Patil and Jhala (1992) had the same
observation. Ali et al. (1994a) observed a positive relationship
between B. tabaci nymph population and density of maize
plants. The number of the whiteﬂy considerably increased as
the density of maize plants increased. Gad El-Rab (1997) men-
tioned that soybean plants alone harbored the highest popula-
tion of B. tabaci and the lowest population was shown by
soybean cropped with maize or sorghum.
A-3- Effect of soybean mono- and polyculture systems on the
population density of aphids on soybean plants
Data in Table 3 show the ﬂuctuations in the population density
of aphid species on soybean plants in the different treatments.
Aphid populations were relatively larger in 2007 (1687 individ-
uals) than in 2008 (1560 individuals). In 2007 season, soybean
plants sown without any plant traps were the favorable target
for aphid attack. Mean numbers reached 30.8 aphids/60 leaves.
On the other hand, surrounding soybean by a mixture of maize,
mungbean and sunﬂower caused little infestation of aphids
which reached an average of only 3.8 aphids/60 leaves.
Table 4 The changes in population density of Nezara viridula individuals on soybean plants surrounded by different plant traps
during two successive seasons, 2007 and 2008 at Shalakan, Qalyubyia Governorate.
Sampling Season 2007 Total Season 2008 Total
Date Total no. of N. viridula individuals/60 plants Total no. of N. viridula individuals/60 plants
A B C D E A B C D E
24/5 0 0 0 0 0 0 0 0 0 0 0 0
31/5 0 0 0 0 0 0 0 0 0 0 0 0
07/6 0 0 0 1 0 1 0 0 0 0 0 0
14/6 1 0 0 4 0 5 0 0 0 0 0 0
21/6 0 0 0 0 0 0 6 0 0 0 0 6
28/6 0 1 1 7 0 9 0 0 0 0 0 0
05/7 2 2 9 7 1 21 0 0 0 0 0 0
12/7 4 4 3 5 0 16 0 1 0 0 5 6
19/7 1 3 6 5 1 16 0 1 1 2 4 8
26/7 0 0 7 5 1 13 4 2 4 2 5 17
02/8 3 4 10 17 0 34 9 8 8 2 6 33
09/8 13 5 30 12 5 65 9 10 47 15 21 102
16/8 18 8 34 17 9 86 8 11 59 53 43 174
23/8 4 11 16 12 3 46 35 14 27 30 24 130
30/8 23 13 18 18 12 84 0 44 23 43 3 113
06/9 7 6 23 14 16 66 6 24 38 21 8 97
13/9 4 3 4 6 21 38 23 10 11 17 3 64
vTotal 80 60 161 130 69 500 100 125 218 185 122 750
Mean 4.7 3.5 9.5 7.7 4.1 29.4 5.9 7.4 12.8 10.9 7.2 44.1
F= 5.13**, L.S.D. = 3.2, F= 1.16 NS.
A =Maize plants around soybean ﬁeld.
B = Sunﬂower plants around soybean ﬁeld.
C =Mungbean plants around soybean ﬁeld.
D =Maize, mungbean and sunﬂower plants around soybean ﬁeld and the fourth side was left with no cultivation.
E = Soybean plants alone.
Effect of plant traps and sowing dates on population density of major soybean pests 41The same results were observed during the season of 2008
when a mixture of maize, mungbean and sunﬂower was sown
around soybean plants and a reliable protection of aphid infes-
tation was observed. The other treatments moderately pro-
tected soybean against aphid attack during both seasons.
These results are in agreement with those reported by Ali
et al. (1994a) who showed that maize plants’ density insigniﬁ-
cantly affected soybean infestation with A. gossypii. El-Khouly
et al. (1994) showed that intercropping of maize with cowpea
in different systems was suitable for reducing infestation of
cowpea with A. craccivora. Gad El-Rab (1997) mentioned that
aphid density was higher on monoculture of soybean and low-
er on mixed culture of soybean/maize (1:1).
A-4- Effect of soybean mono- and polyculture systems on the
population density of N. viridula on soybean plants
Data in Table 4 show the effect of surrounding soybean plants
with different plant traps on the level of infestation with
N. viridula. Statistical analysis yielded a signiﬁcant difference
between population densities of N. viridula on soybean plants
surrounded by other host plants during the season of 2007.
The soybean surrounded by mungbean plants was more liable
to be attacked by N. viridula than other treatments. The mean
number of N. viridula observed on soybean plants surrounded
by mungbean was 9.5/60 leaves; while the mixture of maize,
sunﬂower and mungbean demonstrated 7.7/60 leaves, soybean
alone harbored 4.1/60 leaves and when soybean plants were
surrounded by maize, they had only 4.7/60 leaves. The lowestnumber achieved was 3.5/60 leaves when soybean plants were
surrounded by sunﬂower plants.
In the growing season of soybean in 2008, analysis of var-
iance of the data indicates the presence of insigniﬁcant differ-
ences between the mean numbers of N. viridula, for the
different treatments although the total population of the insect
was greater than that of 2007. Soybean plants surrounded by
mungbean were more liable to be attacked by N. viridula indi-
viduals (12.8/60 leaves) as compared to the other treatments
surrounded by maize (5.9/60 leaves), or sunﬂower (7.4/60
leaves), or the mixture of three plant traps (10.9/60 leaves) or
soybean alone (7.2/60 leaves).
These data are in agreement with those reported by Gad
El-Rab (1997) who stated that maximum infestation with
N. viridula to soybean pods occurs during August in a mono-
culture system. Pitan and Odebiyi (2001) stated that the
population level of pod-sucking bugs was generally higher in
monoculture than that in the intercropping systems. Sastawa
et al. (2004) found that numbers of pod sucking bugs were
higher in soybean sown alone without intercropping.
Effect of soybean sowing dates on infestation parameters
B-1- Effect of sowing dates on soybean infestation with
L. boeticus
Data in Table 5 show the ﬂuctuations in the population density
of L. boeticus represented by weekly numbers of eggs. These
data reveal that L. boeticus began its real activity by the third
Table 5 The ﬂuctuations in the weekly numbers of Lampides boeticus eggs/150 soybean leaves on two planting dates during two
successive seasons at Shalakan, Qalyubyia Governorate.
Date of sampling Week Season 2007 Season 2008
No. of eggs/150 leaves No. of eggs/150 leaves
15 April 1 June 15 April 1 June
June 1 11 – 20 –
2 39 – 59 –
3 205 130 122 41
4 413 145 390 158
July 1 650 550 501 279
2 400 928 402 380
3 380 736 310 720
4 235 700 300 615
5 190 512 318 621
August 1 98 499 405 593
2 64 388 201 622
3 53 126 178 805
4 28 95 96 701
September 1 16 80 84 302
2 5 70 50 125
3 5 41 26 95
4 0 12 0 43
Total 2792 5012 3462 6100
Mean 139.6 250.6 173.1 305.0
‘t’ = 1.63**, 2.21**.
42 Y.E.Y. Abdallahweek of June (for both sowing dates in 2007 season). Numbers
of eggs on both plantations increased gradually reaching the
maximum level during the 1st week of July (for soybean plants
sown in the 15th of April) and during the 2nd week of July (for
soybean plants sown in the 1st of June), as they were 650 and
928 eggs, respectively. Generally, activity of L. boeticus was
much greater for soybean plants sown in the 1st of June
(5012 eggs) than that sown in the 15th of April (2792 eggs).
In other words, delaying soybean sowing leads to increased
infestation rates by L. boeticus. This difference was statistically
signiﬁcant.
In 2008 season, the population ofL. boeticuswasmuch high-
er than that of 2007 season; being 3462 and 6100 eggs for soy-
bean plants sown in the 15th of April and 1st of June,
respectively. The difference between the two populations was
statistically different. As mentioned before, the activity of L.
boeticus was much higher and began on the 1st week of June
to reach its maximal peak by the 1st week of July (501 eggs/
150 leaves). A second peak of abundance occurred during the
1st week of August (405 eggs/150 leaves). After the 3rd week
of August, the population of eggs declined sharply toward the
end of the season. The same result was obtained for the numbers
of L. boeticus eggs in soybean plants sown on the 1st of June.
Two large peaks were observed in the 3rd week of July (720
eggs/150 leaves) and one month later (805 eggs/150 leaves) after
which the activity of L. boeticus was much reduced.
These results are in agreement with those obtained by
Amarnath (2000) who found that the population of Cydia
ptychora was at peak on soybean sown during the ﬁrst fort-
night of July (early sowing) and declined on subsequent sow-
ing. Den Berg et al. (2000) stated that there was a positive
relationship between caught moths of Etiella zinckenella bysweeping during ﬂowering and pod-formation and seed dam-
age. Meena and Sharma (2006) in India reported that the
larval population of pod borers increased as sowing soybean
is delayed. Similar results were reported by Santhosh (2008)
for Cydia ptychora. Helalia et al. (2011) reported that cowpea
cultivars sown as early as on April 15 had the lowest infesta-
tion rate with E. zinckenella; while late sown cultivars (May
15) had the highest infestation rate.
B-2- Effect of sowing dates on soybean infestation with B. tabaci
Data in Table 6 show the ﬂuctuations in the population density
of B. tabaci adults harbored soybean plants sown in the 15th of
April and the 1st of June during 2007 and 2008 seasons. B. tab-
aci had three peaks of adult abundance for both sowing dates.
On plants sown in the 15th of April, the ﬁrst peak occurred as
early as the 2nd week of July (261 adults/150 leaves). The sec-
ond and largest peak took place by the last week of the same
month (360 adults/150 leaves); while the third peak occurred
one month later by the end of August (199 adults/150 leaves)
after which a sharp decline occurred in the population. The
population of plants sown in the 1st of June was much higher
and also had three peaks similar to those of the ﬁrst sowing
date. They all occurred during the 3rd week of July (297
adults/150 leaves), the 1st week of August (638 adults/150
leaves) and the 1st week of September (488 adults/150 leaves).
There was a signiﬁcant difference between the populations of
whiteﬂies infested soybean plants.
The population of whiteﬂy adults had only two peaks of
abundance for both dates in 2008 season. For the ﬁrst sowing
date; the population began to increase gradually until it
reached the ﬁrst peak during the 2nd week of July; being 259
Table 6 The ﬂuctuations in the weekly numbers of Bemisia tabaci adults/150 soybean leaves on two planting dates during two
successive seasons at Shalakan, Qalyubyia Governorate.
Date of sampling Week Season 2007 Season 2008
No. of eggs/150 leaves No. of eggs/150 leaves
15 April 1 June 15 April 1 June
June 1 0 – 10 –
2 0 – 38 10
3 13 0 63 43
4 66 28 151 78
July 1 134 192 172 125
2 261 160 259 285
3 113 297 126 320
4 156 201 166 436
5 360 412 111 301
August 1 277 638 165 290
2 112 425 222 399
3 133 200 231 408
4 199 312 302 500
September 1 110 488 103 550
2 86 208 50 221
3 23 121 29 101
4 15 50 12 47
Total 2058 3732 2210 4114
Mean 102.9 186.6 110.5 205.7
‘t’ = 2.09**, 2.46**.
Effect of plant traps and sowing dates on population density of major soybean pests 43adults/150 leaves. The second peak, occurred by the end of
August, had 302 adults/150 leaves after which the population
declined gradually. Plants sown in the 1st of June showed
the same results but a delay in peaks of abundance occurred.
The ﬁrst took place in the 4th week of July (436 adults/150
leaves) and the second was on the 1st week of September
(550 adults/150 leaves). The statistical analysis indicates a
signiﬁcant difference between the two dates.
These results disagree with the ﬁnding of Bachatly (1984)
who stated that there were no signiﬁcant differences in the num-
ber of whiteﬂies due to planting dates. But Ali et al. (1994c)
mentioned that the population of the whiteﬂy increased pro-
gressively from mid July onward, reaching its highest peak on
August, 19 and then declined rapidly. El-Khouly et al. (1998)
reported that whiteﬂy had only one generation per soybean sea-
son. This could be attributed to cultivating soybean in its
appropriate time. Salman et al. (2002) showed that the seasonal
abundance of B. tabaci was moderately low during July then
reached its peak during August and the population decreased
to the lowest level in September. They also classiﬁed Crawford
and Giza 35 as susceptible varieties which may explain the high
populations of this pest during both years of the present study.
Patil (2002) reported that B. tabaci – among other pests – were
major pests of soybean during summer cultivation.
B-3- Effect of sowing dates on soybean infestation with aphid
species
Data in Table 7 show the ﬂuctuations in the weekly numbers of
aphid complex on soybean plants sown on two different dates.
These data reveal that plants sown in the 1st of June harbored
more aphids than those sown in the 15th of April during both
seasons. Population of aphids had only one peak of abundanceon plants sown in the 15th of April during both seasons; being
306 (1st week of August) and 338 (end of July) individuals/150
leaves in 2007 and 2008 seasons respectively. When soybean
sowing was delayed to the beginning of June, the activity of
aphids had increased and the population had two peaks of
abundance. The ﬁrst peak occurred by the end of July (417
individuals/150 leaves) and the second occurred in the last
week of August (312 individuals/150 leaves) during 2007 sea-
son. During 2008 season, these two peaks occurred during
the 4th week of July; being 356 individuals/150 leaves and
1st week of September; being 287 individuals/150 leaves. Sta-
tistical analysis revealed a signiﬁcant difference between the
population densities in the two sowing dates.
These data are in harmony with those reported by Metwally
(1989) in Egypt who observed that soybean plants sown in the
20th of April harbored the lowest rate of A. craccivora infesta-
tion compared to the later sowing date. Ali et al. (1994a) found
that A. gossypii had two peaks of abundance; the ﬁrst on July
22nd and the second on August 19th. Ali et al. (1994b) men-
tioned that infestation with A. craccivora to cowpea plants
either intercropped with maize or in monoculture started in
the 19th of July at low levels, increased gradually in the follow-
ing inspection dates and reached a maximum in the 16th of
August. Another peak of relatively smaller size was observed
at the end of the same month. El-Khouly et al. (1998) stated
that aphids had two generations per season of soybean
cultivation.
B-4- Effect of planting dates on soybean infestation with
N. viridula L.
Data in Table 8 show the ﬂuctuations in the weekly numbers of
N. viridula individuals on soybean plants sown in the 15th of
Table 7 The ﬂuctuations in the weekly numbers of aphid individuals/150 soybean leaves on two planting dates during two successive
seasons at Shalakan, Qalyubyia Governorate.
Date of sampling Week Season 2007 Season 2008
No. of eggs/150 leaves No. of eggs/150 leaves
15 April 1 June 15 April 1 June
June 1 0 – 10 –
2 8 – 16 –
3 10 – 35 19
4 16 11 40 42
July 1 35 82 46 113
2 66 122 98 190
3 78 177 135 287
4 129 328 211 356
5 216 417 338 320
August 1 306 209 210 269
2 199 289 200 148
3 205 301 122 208
4 163 312 78 242
September 1 70 150 49 287
2 41 98 27 170
3 18 65 10 53
4 7 23 3 36
Total 1567 2584 1628 2740
Mean 78.4 129.2 81.4 137.0
‘t’ = 1.76*, 1.99**.
Table 8 The ﬂuctuations in the weekly numbers of Nezara viridula individuals/150 soybean leaves on two planting dates during two
successive seasons at Shalakan, Qalyubyia Governorate.
Date of sampling Week Season 2007 Season 2008
No. of individuals/150 leaves No. of individuals/150 leaves
15 April 1 June 15 April 1 June
June 1 4 – 5 –
2 9 – 0 –
3 12 7 9 6
4 10 9 13 10
July 1 8 4 12 11
2 0 9 15 10
3 15 8 8 13
4 25 32 22 22
5 11 66 45 55
August 1 8 49 39 88
2 0 61 26 79
3 11 58 20 60
4 19 20 14 55
September 1 17 7 32 40
2 9 8 11 24
3 8 7 8 12
4 3 3 1 8
Total 169 348 280 493
Mean 8.5 17.4 14.0 24.7
‘t’ = 2.04**, 1.84**.
44 Y.E.Y. AbdallahApril and the 1st of June. N. viridula population was the lowest
among other pests of soybean plants. Its population ranged be-
tween 169 and 280 individuals on soybean plants sown in the15th of April; while it ranged between 348 and 493 individuals
on plants sown in the 1st of June. During both seasons (2007
and 2008), the insect had two peaks of abundance in early
Effect of plant traps and sowing dates on population density of major soybean pests 45plantations; i.e. 25 and 19 individuals in the 4th week of July
and 4th week of August 2007, respectively. In 2008 season,
these two peaks occurred in the last week of July (45 individ-
uals/150 leaves) and the 1st week of September (32 individu-
als/150 leaves). However, the population of N. viridula was
greater on soybean plants sown in the 1st of June but it had
only one peak of abundance took place during the last week
of July in 2007 and one week later in 2008. Statistical analysis
showed signiﬁcant differences between sowing dates in both
seasons.
These data are in agreement with those reported by Boethel
et al. (2000) who mentioned that N. viridula infestation oc-
curred only during soybean pod set and ﬁlling stages which
caused a delay in soybean maturity. On the other hand, Dress
and Rice (1990) observed that N. viridula did not attack soy-
bean more than the other pests and bugs did not necessarily re-
main longer on soybean. Bundy and McPherson (2000) in
USA showed that N. viridula began its appearance in soybean
when plant growth stages ranged from pod formation to full
seed development. Peak numbers of these insects were found
in soybeans from the time of full-size seeds in the pods until
early maturity. Sastawa et al. (2004) mentioned that the num-
bers of pod sucking bugs were signiﬁcantly higher in soybean
sown during the end of July and beginning of August (late
sowing).
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